Tamoxifen citrate (ICI46474) is an antiestrogenic agent 1 used in cases of disseminated breast carcinomas and as adjuvant postoperative therapy. Toxic reactions to tamoxifen, such as decreased visual acuity, bilateral macular edema, and yellow-white dots in the paramacular and foveal areas, are relatively rare (reported incidence between 0.9%-12% 2, 3 ). In 1978, Kaiser-Kupfer and Lippman 4 first reported the occurrence of what has become known as tamoxifen keratopathy and tamoxifen retinopathy in 4 women treated with very high doses (up to 320 mg per day) of tamoxifen citrate for longer than 1 year. The typical findings were bilateral white, whorl-like, central, subepithelial opacities in the cornea. They also found white refractive opacities superficial to retinal blood vessels, forming clusters located in the paramacular and foveal areas, with the highest concentration temporally, and clinical and angiographic evidence of cystoid macular edema. 4 The keratopathy led to decreased visual acuity but was reversible on withdrawal of the drug, whereas the retinopathy, which also led to decreased visual acuity, was not reversible. 2, 3 Despite the decrease in the recommended dose of tamoxifen, retinopathy was reported in patients taking 40 mg of tamoxifen citrate per day and later in patients taking 20 mg of tamoxifen citrate per day. In the majority of cases, however, the toxic effects were reversible. 2 Optic neuritis after tamoxifen use was reported as well. On initial examination, visual acuity was 0.7 OD and 1.2 OS. Intraocular pressure was 18 mm Hg in the right eye and 13 mm Hg in the left eye. Slitlamp examination revealed bilateral whorl-like, subepithelial, crystallin-like opacities of different (green, blue, red, white) colors in the corneas of both eyes (Figure 1) . Small, relatively clear zones in the paracentral cornea did not contain deposits. The pattern and location of opacities were similar in both eyes. The corneal endothelium was not clearly seen, and therefore, specular microscopy was performed through the relatively clear paracentral zone. Findings were normal for both eyes. The right eye endothelial cell density was 3100, and the left eye endothelial cell density was 3516. Under local anesthesia, a biopsy of the cornea at the limbal area at the 12-o'clock position was performed and the sample was studied using a transmission electron microscope. Foci of electrondense, granular deposits were observed in the perinuclear areas of the basal cells. These deposits were present mainly in the basal cells of the limbus and resulted in the atrophic and degenerative changes, such as extension of the cellular processes of the subepithelial matrix, and the decreased height of the basal cells. They were closely adjacent to nuclear envelopes. Some of the deposits resembled lipofuscin (Figure 2) .
According to ophthalmological examination findings and the patient's history of tamoxifen use, she was diagnosed as having a tamoxifen keratopathy, and observation every 2 months was recommended. No special treatment for tamoxifen keratopathy has been prescribed so far because the keratopathy is believed to be reversible.
Tamoxifen retinopathy has also been reported as an adverse effect of tamoxifen administration 4 ; therefore, the patient underwent special examinations. An epiretinal membrane was diagnosed in the patient's right eye during fundus examination. No crystallin-like deposits or macular edema were found in either eye. Because of corneal opacities, the fundus photographs by fluorescence angiography were hazy but revealed normal fluorescence, no apparent retinal pigment epitheliopathy, and no dye leakage from retinal vessels or optic discs in either eye. The electroretinogram revealed decreased amplitude of the b wave, with normal oscillatory potentials. Thus, no evidence of tamoxifen retinopathy was found.
Seven months after initial examination, her best-corrected visual acuity was 0.8 OD and 0.7 OS. The distribution of corneal opacities remained unchanged. The decrease of visual acuity from the time of the initial examination is difficult to explain because there are no conclusive findings supporting this observation. We speculate that this may be due to the gradual progress of keratopathy, especially in the pupillary zone.
Comment. Documentation of tamoxifen keratopathy is of big interest, because tamoxifen is a drug used for treatment of disseminated breast carcinomas. The therapy is essential for the patient's chance of survival. Although its incidence is rare and similar aspects can be found in other disorders, the diagnosis of this keratopathy is not difficult if a careful history is taken and good ophthalmological examination is performed.
Corneal changes similar to those described in patients taking tamoxifen have also been reported in asymptomatic carriers of Fabry disease (Anderson-Fabry disease). Cornea verticillata, a whorl-like opacity, has become one of the hallmarks of Fabry disease. 6 Corneal deposits were also reported with other antitumor drugs, such as carmustine, in the form of white perilimbal stromal infiltrates, and tilorone hydrochloride, where an increase in the density of the subepithelial opacities, whorl-like clouding of the epithelium, and diffuse and subtle clouding in the epithelium and anterior stroma were found. 1 The structure of tamoxifen is similar to other cationic amphiphilic drugs known to produce a retinopathy and keratopathy, including chloroquine, chlorpromazine, thioridazine, and amiodarone hydrochloride. 7 Cases of chloroquine 8 and amiodarone 9 keratopathies have been reported, but, to our knowledge, histopathological features of tamoxifen-induced keratopathy have not been presented to date.
Systemic medications reach the cornea via the tear film, aqueous humor, and limbal vasculature. Amphiphilic medications may produce a drug-induced lipidosis and development of a vortex keratopathy. Corneal changes may result in reduced visual acuity, photophobia, and ocular irritation, which resolve following drug cessation. Corneal manifestations of systemic medications are often dose related. 10 After tamoxifen withdrawal, almost all ocular abnormalities were found to be reversible, except for the retinal opacities. 3 The question remains whether and when patients taking tamoxifen should be systematically examined by an ophthalmologist. An ophthalmological assessment in case of visual complaints for patients taking tamoxifen remains useful, although routine screening seems to be unnecessary.
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